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Introduction
Scientific exploration of Southeast Asia has a long fruitful history that has resulted in a number of newly described species of amphibians and reptiles, especially since the early 2000's (e.g., Bain et al. 2003; Brown et al. 2009 Brown et al. , 2013 Siler et al. 2014; Amarasinghe et al. 2015) . In the Philippines, an island nation in Southeast Asia composed of more than 7,100 islands, species discoveries occur quite frequently, and the known diversity of endemic amphibians and reptiles has increased exponentially over the last few decades (Brown et al. 2008 Brown & Stuart 2012; Diesmos et al. 2015) . These species discoveries and subsequent descriptions are important because they result in greater taxonomic resolution for the region, fuel conservation efforts, and prompt greater understanding of amphibian and reptile evolution, ecology, and diversity within and among islands of the archipelago.
Members of the lizard family Scincidae contribute substantially to the reptile diversity of the Philippines. For more than a century, scientists have progressively documented the remarkable diversity of Philippine skinks (Brown & Alcala 1980) and placed species into the genera Brachymeles Duméril & Bibron (e.g., Taylor 1917; Brown & Rabor 1967; Siler et al. 2009 Siler et al. , 2010a Davis et al. 2014) , Dasia Gray, Emoia Gray, Eutropis Fitzinger , Insulasaurus Taylor, Lamprolepis Fitzinger, Lipinia Gray, Otosaurus Gray, Parvoscincus Ferner, Brown & Greer (e.g., Linkem & Brown 2013) , Pinoyscincus Linkem, Diesmos & Brown (Linkem et al. 2011) , Sphenomorphus Fitzinger (Heyer 1972; Brown et al. 1995; Linkem et al. 2010) , Tropidophorus Duméril & Bibron (Brown & Alcala 1980) , and Tytthoscincus Linkem, . Of the scincid lizards that occur in the Philippines, the genus Brachymeles is of special interest due to its increasing species-level diversity and unique body form diversity (Hikida 1982; Siler et al. , 2012a Davis et al. 2014) .
Because of the perceived cryptic diversity within the Brachymeles clade (for review, see Davis et al. 2014) , the taxonomic diversity of this group is thought to be greater than what is recognized currently. The genus Brachymeles is a phenotypically diverse group of lizards that range from small, slender and externally limbless, to elongate, robust and pentadactyl (Brown & Alcala 1980; Davis et al. 2014) . Currently, the genus is distributed across Southeast Asia, with one species occurring in Thailand (B. miriamae Heyer 1972), one in northern Borneo (B. apus, Hikida 1982) , and the vast majority of species occurring in the Philippines . Among the 36 Brachymeles species that currently are known from the Philippines, 18 species are pentadactyl, 15 are non-pentadactyl with reduced limbs and number of digits, and three are entirely limbless . Although the clade possesses a wide spectrum of body forms, it is currently supported as monophyletic based on molecular data . Recent studies have revealed that species historically recognized to have widespread distributions are complexes of morphologically and genetically unique lineages Siler et al. , 2012a Davis et al. 2014) .
Until recently, B. bonitae Duméril & Bibron was recognized as a single species spanning most of the central and northern islands in the Philippines (Duméril & Bibron 1938; Taylor 1917; Brown 1956; Siler et al. , 2012a ; however, a recent systematic revision of the group resulted in the recognition of four distinct lineages within the B. bonitae Complex . In revising this species complex, Davis et al. (2014) Siler et al. , 2012a . Furthermore, Davis et al. (2014) restricted the range of true B. bonitae to central Luzon and Polillo Island based on comparisons of freshly collected material with the original descriptions of the holotype of B. bonitae (Duméril & Bibron 1839; Brown 1956 ). However, with observed morphological and genetic diversity remaining among allopatric populations allied with the B. bonitae Complex, it is likely that additional species may warrant recognition .
From 1991 to 2012 CDS, RMB, and colleagues conducted herpetological field surveys covering much of the central and northern Philippines, resulting in novel, vouchered individuals of many species of Brachymeles from throughout their ranges. Importantly, these surveys resulted in improved sampling of island populations of B. bonitae, and led to the discovery of a unique lineage on the deep-ocean island of Lubang in the northwestern Philippines ( Fig. 1 ). Based on distinct, diagnostic morphological characteristics, we confirm that this unique lineage can be set apart from other members of the genus Brachymeles. In this study we describe the new species and comment on its ecology, distribution, and conservation status.
Material and methods
Field work, sample collection, and specimen preservation. Fieldwork was conducted on Camiguin Norte, Catanduanes, Lubang, Luzon, Marinduque, Masbate, Mindoro, Polillo, Sibuyan, and Tablas islands, all in the Philippines (Fig. 1 ) between 1991 and 2012. Specimens were collected during the day, euthanized with MS-222, dissected for tissue samples (liver samples preserved in 95% ethanol), fixed in 10% formalin, and eventually (< 2 mo) transferred to 70% ethanol. Specimens were deposited in U.S. and Philippine museum collections (Acknowledgments and Specimens Examined). Museum abbreviations for specimens examined follow those from Sabaj Pérez (2014).
Morphological data. We examined fluid-preserved specimens (Appendix I) for variation in qualitative, meristic (scale counts), and mensural (measurements) characters. Sex was determined by gonadal inspection, and measurements were taken to the nearest 0.1 mm with digital calipers by CDS. X-rays were taken with a company cabinet X-ray on Kodak MIN-R 2000 film exposed at 5 milliamperes and 30 volts for 1 minute 15 seconds. Meristic and mensural characters were chosen based on Siler et al. (2009 Siler et al. ( , 2010a : snout-vent length (SVL), axilla-groin distance (AGD), total length (TotL), midbody width (MBW), midbody height (MBH), tail length (TL), tail width (TW), head length (HL), head width (HW), snout-forearm length (SnFa), eye diameter (ED), eye-nares distance (END), snout length (SNL), fore-limb length (FLL), hind limb length (HLL), midbody scale-row count (MBSR), paravertebral scale-row count (PVSR), axilla-groin scale-row count (AGSR), supralabial count (SL), infralabial count (IFL), supraciliary count (SC), and supraocular count (SO). Additionally, we counted the number of presacral vertebrae (PSV) from X-ray images of specimens. In the description, ranges are followed by mean ± standard deviation in parentheses.
Species Concept. We feel that the General Lineage Concept of species (de Queiroz 1998 (de Queiroz , 1999 is best suited for Brachymeles. For this study, we consider phenotypically divergent populations as distinct lineages, especially if such populations are allopatric. In this study we diagnose a new species based on character differences in nonoverlapping morphological character states.
Research experience in the undergraduate classroom. As part of the Spring 2015 Herpetology Course (BIOL 4083) taught by CDS at the University of Oklahoma, students took part in a semester long, small group writing assignment, with each group assigned a distinct lineage of Brachymeles to describe under a structured writing and mentoring program (Siler et al. unpublished data) . Detailed description of this course project has been made freely available at http://www.webcitation.org/6hEkRmogM (Watters & Siler 2016) . (2) non-pentadactyl, (3) fore-limbs with 0-3 fingers, (4) hind limbs with 0-2 toes, (5) paravertebral scale rows ≥ 91, (6) presacral vertebrae 47-53, (7) supraoculars four, (8) enlarged, differentiated nuchals present, (9) longitudinal rows of dark spots around the body absent, and (10) auricular opening absent.
Brachymeles ligtas sp. nov. can be distinguished from congeners by the following combination of characters: (1) body size small (SVL 60.7-79.6 mm), (2) fore-limbs bidactyl, (3) hind limbs digitless, (4) limb length short, (5) supralabials six, (6) infralabials six, (7) supraciliaries five, (8) Table 2 ); further, from B. bonitae by having a greater number of infralabials (6 versus 5) and absence (versus presence) of a fused mental and first chin shield; from B. isangdaliri by having fewer supraciliaries (5 versus 6) and the presence (versus absence) of a third chin shield pair; from B. mapalanggaon by having a longer fore-limb length (1.2-1.4 mm versus 0.8-1.0) and a longer hind limb length (1.6-2.0 mm versus 1.2-1.6); from B. tridactylus by having a shorter fore-limb length (1.2-1.4 mm versus 1.5-2.5); from B. isangdaliri and B. tridactylus by having a greater number of presacral vertebrae ( Brown & Diesmos [2002] ) are included for reference (SVL, TotL, FLL, and HLL given as range over mean ± standard deviation; all body proportions given as percentage over mean ± standard deviation).
Description of holotype. Adult female, body small, slender, SVL 79.6 mm; head weakly differentiated from neck (Fig. 2, 3) , nearly as wide as body, HW 5.7% SVL, 96.0% HL; HL 34.2% SnFa; SnFa 17.3% SVL; snout rounded in dorsal and lateral profile, SNL 56.0% HL; ear completely hidden by scales; eyes small, ED 21.3% HL, 50.9% END, pupil subcircular; body slightly depressed, nearly uniform in thickness, MBW 124.7% MBH; scales smooth, glossy, imbricate; longitudinal scale rows at midbody 22; paravertebral scale rows 93; axilla-groin scale rows 76; limbs short, diminutive, bluntly rounded, with digits reduced to two small digit growths on fore-limbs; hind limb digits absent; finger lamellae absent; FLL 2.2% AGD, 1.7% SVL; HLL 3.1% AGD, 2.5% SVL; tail not as wide as body, gradually tapered towards end, TW 88.9% MBW, TL 101.7% SVL.
Rostral projecting onto dorsal snout to level in line with midline of nasal, wider than long, in contact with frontonasal; frontonasal wider than long; nostril ovoid, in anteroventral corner of single trapezoidal nasal, longer axis directed posterodorsally and anteroventrally; supranasals present; postnasals absent; prefrontals moderately separated; frontal roughly diamond-shaped, its anterior margin in moderate contact with frontonasal, in contact with first two anterior supraoculars, 5× wider than anterior supraocular; supraoculars four; frontoparietals moderate, in narrow contact, each contacts supraoculars two and three; interparietal moderate, its length roughly 3-6 (5 ± 1) equal to 1.5× midline length of frontoparietal, longer than wide, diamond-shaped, wider anteriorly, pineal eyespot ovoid, visible in center; parietals broader than frontoparietals, in moderate contact behind interparietal; enlarged nuchals present; loreals two, anterior loreal longer and slightly higher than posterior loreal; preocular one; presubocular one; supraciliaries five, the anteriormost contacting prefrontal and separating posterior loreal from first supraocular, posteriormost extending to midline of fourth supraocular; subocular scale row complete, in contact with supralabials; lower eyelid with one row of scales; supralabials six, first twice the width of others, third, fourth and fifth subocular; infralabials six (Fig. 2) . Mental wider than long, in contact with first infralabials; postmental single, enlarged, its width greater than width of mental; followed by three pairs of enlarged chin shields, first and second pairs moderately separated by single medial scale, second pair largest followed by first pair, third pair smallest, separated by four medial scales (Fig. 2) . Scales on limbs smaller than body scales.
Variation. All specimens examined in this series match the holotype closely except one individual (KU 307755) that has the first chin shield pair in contact.
Coloration of holotype in life. (Fig. 3) Etymology. The specific epithet is derived from the Tagalog (Filipino) term "nakaligtas," meaning "survivor" and "ligtas," meaning "salvation." We name this species in honor of the people of Lubang Island who endured nearly three decades of violence and guerrilla warfare, from 1945 to 1974, led by the Imperial Japanese Army intelligence officer Hiroo Onoda, and four Japanese soldiers. After being driven into the jungle of Lubang Island by allied forces near the end of World War II, Onoda resisted surrender for 29 years believing the war was not yet over. Onoda would finally surrender in 1974, allowing the communities of Lubang to move on from the hardships faced during this time period, including the loss of over 30 lives and injuries to dozens more. Suggested common name: Lubang Slender Skink. Distribution. Brachymeles ligtas sp. nov. is currently known only from Lubang Island (Fig. 1) and we expect it is found on several smaller nearby landmasses.
Natural history. Brachymeles ligtas sp. nov. likely once occurred in low-to mid-elevation primary forest habitats. As most primary forest on Lubang Island has been destroyed, the recent observations of this species have occurred in secondary growth forest habitats. In contrast to the other members of the B. bonitae Complex, this species appears to be relatively common in secondary growth forest fragments on the island. To date, no other congeners have been documented on Lubang Island.
We have evaluated this species against the International Union for Conservation of Nature (IUCN) criteria for classification and find that it does not qualify for Critically Endangered, Endangered, Vulnerable, or Near Threatened status. Although B. ligtas sp. nov. is known from a single island only, the species appears relatively common in secondary growth forest on Lubang, and until additional data are presented to support otherwise, we classify this species as Least Concern (LC; IUCN 2015).
Discussion
To date, it appears that Brachymeles ligtas sp. nov. is endemic to Lubang Island, Philippines. Previous studies have suggested that the B. bonitae Complex likely includes a number of cryptic but distinct evolutionary lineages . Although populations of B. ligtas sp. nov. were included previously in this complex, the Lubang Island population is a genetically and morphologically distinct evolutionary lineage (Table 3) . Percent divergences for available mitochondrial data ) demonstrate that B. ligtas sp. nov. is distinguished from congeners by levels of genetic divergence greater than those between previously defined species-B. cebuensis Brown & Rabor, B. minimus Brown & Alcala, B. lukbani Siler, Balete, Diesmos & Brown (Table 3; . Our description of B. ligtas sp. nov. increases the known species diversity of the genus in the Philippines to 37, and future examination of other allopatric populations of the B. bonitae Complex may reveal additional diversity . (B. bonitae, B. isangdaliri, B. ligtas sp. nov., B. mapalanggaon, and B. tridactylus) . Percentages on the diagonal represent intraspecific genetic diversity (bolded for emphasis). Data based on Siler et al. (2011a) and .
Brachymeles ligtas sp. nov. is unique in having bidactyl fore-limbs and digitless hind limbs, which distinguish it from all other species in the genus. All Brachymeles share a relatively conserved body plan, although there is a relationship between body elongation, limb reduction, and digit loss . It is possible that correlations between body length, limb size, and limb structure may play some role in ecological function. A comparative study of body plan variation indicated that multiple evolutionary shifts in body size, limb reduction, and digit loss has occurred in the evolutionary history of the genus . This suggests that body plan is important or adaptive for locomotion in specialized habitats (i.e., certain body plans may be more or less beneficial depending on forest type, substrate, topography, etc.), which could explain why certain features have been lost and gained multiple times across the clade. Therefore, the small body size and short limbs of B. ligtas sp. nov. could be functionally important, and future work should assess the ecomorphology of this species, and congeneric lineages in order to better understand potential adaptive qualities of these morphologies.
Like other species in the genus, B. ligtas sp. nov. are semi-fossorial skinks that specialize by living in leaf litter, rotting logs, and loose soil . Besides this generalization of habitat use among members of the genus, little is known as to whether B. ligtas sp. nov. has ecological preferences at the microhabitat scale. Although secondary growth forest is not likely a historically accurate depiction of the preferred habitat of B. ligtas sp. nov., populations can still be readily encountered in such disturbed habitats.
The Philippine radiation of Brachymeles constitutes a remarkable model system for understanding biogeography, processes of diversification, evolution of morphological novelty, and phylogenetic patterns of local community structure Brown et al. 2013 ). Brachymeles ligtas sp. nov. is the only species in the genus to occur on Lubang Island. Historical dispersal events of Brachymeles throughout the archipelago have been hypothesized as a mechanism behind the archipelago-wide distribution of the genus . Dispersal between islands may have been mediated by chance oversea rafting events on mats of vegetation, topsoil, and logs , and it seems plausible that such a scenario was responsible for the colonization of B. ligtas sp. nov. on Lubang Island. Despite the widespread occurrence of the genus across the Philippines, the one exception is the western island of Palawan, where no populations of Brachymeles have ever been documented. Interestingly, on this island, two species of Lygosoma Hardwicke & Gray (L. quadrupes Linnaeus and L. bowringii Günther) occupy microhabitats typical of species of Brachymeles (Brown & Alcala 1980; ACD, personal observations) .
Species descriptions within this complex, like that of the present study, will lead to a greater understanding of speciation patterns and processes within this system by providing a more refined measure of diversity, and in turn lead to more directed and effective conservation efforts. Habitat preservation must be a critical focus of researchers and policy makers alike in order to conserve Brachymeles diversity. The semi-fossorial habitat of this unique radiation of skinks has made it difficult for researchers to estimate population densities and assess microhabitat affinities (Siler et al. , 2012a . In the absence of such estimates, long-term impacts of deforestation on populations of endemic Philippine species have yet to be studied (Siler et al. 2012a ). This should be addressed in the near future, as habitat preservation is essential to protecting the unique species diversity in the Philippines. Specifically, survey efforts are lacking in poorly understood regions of the Philippines (i.e., Mindanao, Samar, parts of northern Luzon), and are needed to assist in long-term strategic conservation planning. Without such surveys, other distinct lineages of Brachymeles will remain undescribed and unprotected (Siler et al. , 2012a Davis et al. 2014) . Finally, additional surveys on Lubang Island, as well the three geographically proximate islands of Ambil, Cabra, and Golo, are warranted to document the full geographic distribution of B. ligtas sp. nov. and to determine appropriate strategies for conserving suitable habitat at local scales.
